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It is uncertain whether immunoprophylaxis against RSV protects preterm babies with BPD against 
future respiratory problems. It is biologically plausible that it does, at least in some infants. 
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Viewpoint

Palivizumab immunoprophylaxis 
for infants with BPD has 
medium- and long-term 
benefits: myth or maxim?

Early life experiences determine respiratory health 
through the life course. A complex interplay of 
antenatal and early years adverse exposures 
are implicated in the development of childhood 
asthma. COPD is, in around half of the people with 
the condition, a manifestation of suboptimal airway 
development in infancy and childhood [1, 2]. In this 
article, we discuss medium- and long-term effects 
at the intersection between two early life problems: 
respiratory syncytial virus (RSV) bronchiolitis and 
the lung sequelae of prematurity, specifically 
bronchopulmonary dysplasia (BPD). We focus 
on whether immunoprophylaxis against RSV in 
infants with BPD confers medium- and long-term 
benefits.

Respiratory consequences 
of preterm birth

Around one in 10 infants is born prematurely 
(before 37 weeks gestational age). There is a 
direct relationship between gestation at birth 
and risk of lung sequelae, reflecting both the 
degree of lung immaturity and complications 
of neonatal intensive care, including ventilator-
induced lung injury, oxygen toxicity, upper 
airway mechanical damage, and abnormal 
microbiological colonisation and infection. 
These factors lead to abnormal alveolarisation, 
changes in the extracellular matrix of the lung 

parenchyma, and maldevelopment of pulmonary 
vasculature. This lung damage, together with an 
increased risk of an immature central respiratory 
drive, may lead to an oxygen requirement beyond 
36 weeks gestational age (BPD). Preterm infants 
with BPD (when compared with preterm infants 
without BPD and full-term infants) have an 
increased risk of hospitalisation in the first 
2 years of life, higher likelihood of wheeze and 
other breathing disorders in childhood, and lung 
function abnormalities that persist through the 
life course [3]. Management of BPD involves 
a focus on nutrition, using home oxygen to 
prevent hypoxia and pulmonary hypertension, 
and minimising the risk of other problems, such 
as infection, in order to optimise lung growth in 
infancy and early childhood [4].

Babies with BPD are given 
palivizumab to prevent 
severe bronchiolitis

RSV is a negative sense, single-stranded RNA virus 
that commonly causes respiratory infections in all 
age groups. By the age of 1 year it is estimated 
that 69% to 98% of infants will have been infected 
[5, 6]. Those most at risk from severe infection 
and death are infants [7], as are individuals with 
cardiac, respiratory and other comorbidities [8]. 
RSV is now the leading cause of hospitalisation 
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in infants and children due to bronchiolitis and 
pneumonia globally [9], with an estimated 33.1 
(uncertainty range 21.6–50.3) million cases, 3.2 
(2.7–3.8) million hospitalisations, and 118 000 
(94 600–149 400) deaths in children under 5 years 
of age in 2015, with the bulk of these concentrated 
in low- and middle-income countries (LMICs) [7]. 
In high-income settings, RSV bronchiolitis is 
the single largest cause of admission in infants, 
constituting an estimated 18% of all hospital 
admissions in those aged under 1 year, and 12% 
of paediatric intensive care unit admissions for 
those aged under 5 years [10]. As well as the 
direct burden of infection (estimated at USD 6 
billion in 2017) [11], RSV has a significant indirect 
burden. In high income settings, a single episode of 
hospitalised RSV infection in an infant is estimated 
to lead to a loss of 7 days of economic activity 
amongst caregivers [12].

Prematurity increases the risk of serious 
infection with RSV bronchiolitis. Preterm infants, 
especially those with BPD, are up to four times more 
likely to require hospitalisation for bronchiolitis 
than those born at term [13, 14]. There are various 
reasons for this: smaller lung volumes, narrower 
airways, and hypoalveolarisation render them at 
risk because of reduced respiratory reserve in the 
face of infection [15]. The virological actions of 
RSV, that drive inflammation, pulmonary oedema 
and epithelial sloughing, cause an additional hit 
to lungs that are already vulnerable. Another 
important factor is immune system immaturity. 
The lack of antenatal maternal antibody transfer, 
due to preterm birth, causes impaired protection 
against RSV.

Palivizumab is a humanised monoclonal antibody 
(mAb) administered to high-risk infants to reduce 
the risk of hospitalisation from RSV bronchiolitis. It 
works by binding to the F (fusion) glycoprotein of 
RSV and preventing entry of the virus into epithelial 
cells. It is administered monthly, by injection, during 
the RSV season. Randomised controlled trials (RCTs) 
have demonstrated a relative reduction in the risk 
of hospitalisation from RSV bronchiolitis ranging 
from 39% to 82% [16, 17]. As with other mAbs, 
palivizumab is expensive and is largely used in high-
income settings.

Does RSV bronchiolitis 
increase the risk of 
respiratory illness 
through the life course?

Bronchiolitis can disrupt various components 
of the respiratory system associated with the 
development of asthma [18]. These include 
inflammation causing imbalance of T-helper cell 
differentiation, disruption of normal respiratory 
microbiota, and abnormal effects on neurogenic 
airway control. In addition, there may be iatrogenic 

factors that increase the risk of subsequent 
asthma. Certain infants who develop severe 
bronchiolitis may require high levels of respiratory 
support that can damage airways, and some may 
be treated for presumed secondary bacterial 
infection, which is relevant given recent evidence 
that antibiotic use in infancy may be associated 
with later asthma.

A recent meta-analysis included 32 
observational studies (including nearly 300 000 
infants) examining the association between 
bronchiolitis in the first 2 years of life, and 
development of asthma in childhood [19]. The 
pooled results demonstrated that infants who 
developed bronchiolitis before 2 years of age were 
more than twice as likely to develop asthma or 
wheezing at some point in childhood (relative 
risk (RR) 2.46, 95% CI 2.14–2.82, p<0.001). 
The pooled results of 15 studies (82 000 infants) 
included in a previous meta-analysis specifically 
focussed on whether hospitalisation with RSV-
positive bronchiolitis was associated with an 
increased risk of asthma or wheezing [20]. 
Infants hospitalised for RSV had a significantly 
increased risk of wheeze/asthma in childhood 
(odds ratio (OR) 3.84, 95% CI 3.23–4.58). It is 
unclear how many of these studies included 
preterm infants, or those with BPD, so it is not 
possible to say whether they are at particular risk 
of medium- and long-term sequelae from RSV 
bronchiolitis. One systematic review examined 
whether RSV bronchiolitis led to changes in 
pulmonary function [21]. The results were 
inconsistent. Across 29 studies, 16 found an 
association between RSV bronchiolitis in infancy 
and lung function abnormalities (typically 
airway obstruction) in later childhood. There are 
difficulties in interpreting the evidence in these 
three systematic reviews as there is heterogeneity 
between studies in the populations and settings, 
the definitions of bronchiolitis and asthma, and 
the timepoints at which infants are followed-up.

A key issue with these large-scale observational 
studies is understanding whether there is a true 
causal link between the exposure (bronchiolitis) 
and the outcome (asthma, abnormal lung 
function), or one mediated by confounding 
variables. For example, impaired lung function 
at birth might predispose infants to both 
bronchiolitis and later asthma. A recent systematic 
review aimed to evaluate the possibility of a 
causal relationship between RSV and subsequent 
wheezing illness [22]. Importantly, when genetic 
predisposition for asthma was accounted for in 
studies the magnitude of the association between 
RSV and subsequent wheezing was markedly 
attenuated.

No studies have directly examined whether 
RSV bronchiolitis in infancy leads to an increased 
risk of adult respiratory disease. However, results 
of long-term cohort studies show associations 
between childhood infection and wheezy episodes 
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and a “persistently low lung function” trajectory 
through adult life [1, 2], and between “asthma-like 
symptoms” in early childhood and the development 
of COPD in later life [23].

Does palivizumab reduce the 
risk of respiratory illness in 
childhood and adulthood?

Two recent systematic reviews have examined 
whether RSV prophylaxis can reduce the risk of 
wheezing in childhood. One, by our group [24], 
included eight studies (two of which were RCTs) 
of 11 195 infants. A pooled analysis across these 
studies demonstrated that a reduction in the 
relative risk of developing recurrent wheeze or 
asthma was not statistically significant (RR 0.60, 
95% CI 0.31–1.16). A priori subgroup analyses that 
excluded studies of very low quality, and which 
examined late preterm infants, did demonstrate 
statistically significant results (RR 0.42 (95% CI 
0.22–0.80, p=0.008) and RR 0.35 (95% CI 0.14–
0.86, p=0.02), respectively). The primary analysis of 
another review also found no statistically significant 
difference in the risk of wheezing illness amongst 
infants who had not received RSV prophylaxis 
(OR 1.21, 95% CI 0.73–1.99) [22]. This large 
confidence interval reduces the extent to which 
one can be certain about the results of the studies. 
These reviews identified one RCT examining 
whether palivizumab reduced wheezing illnesses 
in preterm infants, but notably the study excluded 
those infants with BPD [25], and one RCT evaluated 
another MAb, Motavizumab [26], in healthy Native 
American infants.

Summary and future 
directions

It is plausible that in some infants with BPD, RSV 
bronchiolitis may increase the risk of subsequent 
wheezing and asthma. This has, however, not been 
evaluated in observational longitudinal studies. It 
is also plausible that if infants with BPD develop 
RSV bronchiolitis, they may be at increased risk of 
COPD in later life as a consequence of impaired lung 
development. Again, this has not yet been studied. 
On current evidence, there is little to suggest that 
when given to all babies with BPD palivizumab 
reduces the risk of childhood asthma or wheeze. 
There have been no studies, to our knowledge, that 
evaluate palivizumab’s impact on subsequent lung 
function. As other mAbs (such as nirsevimab, a long 
acting monoclonal) and preventative strategies for 
RSV (such as maternal immunisation) are evaluated 
in trials, and are brought to market, research to 
evaluate their medium- and long-term benefits 
would be of interest.

Notwithstanding this current lack of evidence, it 
is important that we consider longer term outcomes 
in infants with BPD. Preventing infection is likely, at 
least in some babies, to protect their airways from 
further damage that may manifest in childhood or 
adulthood as significant problems. However, we 
do not know who those babies are on the basis of 
current evidence. What we do know, however, is 
that socioeconomic and environmental factors are 
a major factors in determining the risk of preterm 
birth and lung development more generally. 
Strategies to address these problems must be 
factored into preventative models of healthcare, 
to give infants with BPD the best chance to outgrow 
their respiratory impairment.
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